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ABSTRACT : 

PURPOSE: To realize multiple functions and high-speed 
working with a 

multiple operating system OS by providing plural OSs on a 
single computer and 

adding a function to one of two OSs to utilize an 
interruption processing 

program of the other OS so that the interruption processing 
is ensured with the 

other OS with the proper functions of both OSs kept 
available . 

CONSTITUTION: An interruption vector generator 4 gives an 
interruption to an 

OS2 for interruption in a state where the OS2 and an OS3 are 
executing the 
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processes of a task 7 and a task 8 respectively. Under such 
conditions, an 

interruption processing call part 1 calls out an interruption 
processing 

program 6 of the 0S3 and performs the interruption processing 
to the 0S2 . 

While the task 7 receives the interruption service peculiar 
to the 0S2 . 

Meanwhile the 0S3 , i.e., the owner of the program 6 receives 
the information of 

the interruption processing and continues the task 8 with no 
stop. When the 

program 6 is ended in the 0S2, the 0S2 carries out again the 
task 7 based on 

the original interruption program 5. Thus coexistence is 
possible with both 

OSs without deteriorating their processing functions with 
each other even with 

the processing progressed by interruptions. 
COPYRIGHT: (C) 1 988 , JPO&Japio 



09/30/2003, EAST Version: 1.04.0000 



©tem^fPftesZ (a) 0S63-311442 

©Int. CI." iSftSUSB^ ff^^SS-^ @^§fl PB*063£(1988)I2J!20B 

Q 06 F 9/46 3 5 0 7056- 5B 

gSEfif* *»* ^BJ^g[ 1 (i4l) 



®» H 0S62- 147571 
@tB m 0362(1987)6^123 

©IS IS * H H ft - EG ftS?;il»;illl*m*»K3l!=H3TBlO»l-§- fiiTSWtt 

©& ?j * ± B sit — »«;ii»;iiflim#»iz:}K=BB3TSio»i^ ftT&wi* 
©a si a «T«»aBiEtt«Aa *BEwrwm*¥rwioo6»«i 



w in # 

1. swo*» 

»*f s ? y ? J* 

2. <fipi¥fi»*0«LH 

& 8c© ;i- ~t ^ - X -( y^-yxf iifflii.. lo 

© * -< f — ■5 1 4 y^"/^? AOfl&jCi 7" n ^ 7 
A©tf"ICfa©.*~«U'-?-4 X/fAf AOIiajO 

u — •? -f y/'y^f a« 

3. ^^OI¥IO«l)t^ 

*?6S>Jtt. a»o*-<i'-?.iy/y^f,A 

t 

a a» n # ft 3 *i -c ^ & * co^^t ^^^i"<^ 



©«***«**# <• rtnas 

Ld»L. «»©0ajti^#t4t. *©*©i 
©lia*iai« i t»4<44. t4b^ ^03 

-t**,©-e&j>. «#4 s a&@©* * 



-283- 



ioos ©ffiiaiasr o ^5Afcu?mLx<tj?& 
is X 5 K Lfctot'iio 
ft ffl 

tfl Ztitz OS II ^^^ttSrtii: <!: it < ± 

% m m 

assise* os3oia«is/p ^ 

% ££-3i©^-*y4fT9o 7H0S 2©^^ 

®&m&®$> h os -e$> d . os 210 tt#£8&a 

a 201, **^ 202, 203 • • O S 

2Utt**^ 204, 205 -£ vX\.-2> « 4 fc. 
OS210 ttOS 211 © lOO^^^iLtf S^J 
ft* o OS 210 OWmi? n ^7 A201 

tOS 2110Tt?je»tai, 0 S 2 1 1 ©#HJC 
Jtl). **^ 202, 203 »-l±0 S 211 ©1tt#T*ia 
H*fT*9©T*. OS 211 t l/ttt, CfLfettl 

•o© 

220 tt«&*<* ^4S-Ci)4« 

coiniEoUt. os 211 a**-f:fc± 

i , W8Ht7 n A 201 *jgft L t 0 S 210 

*£-±ff &*V :o^M/^5 a 201 tt, 
W&-<^ ^5B^S 220 £&© J: 5 KV)Mik-rz>o 
-r*h*>* * 4 -*gfl&*rc jc j? o s 210 Kftm-r 

Z> * 4 ^m&^fan? a 212 fcjgfib ^ 

y y -^Adi^«ia^frc x i n«ic0 3 210 (c0f 
fttiJ:5»C % *§6£S 220 ttJUHb 



?$faD3G3-311442 (2) 

0S-2d*^-x^ 7tCisH-47'o-fe^4. OS 3 

^^r^^-f^t. «oa*aapf mss i m os 3©#j 

*l&*afiS$:fTt*. fx? 7 f± O S 2 2& g © SPJ & 
a 6 o^iltiA O S 3 tt$fl&*a3g©&*n5:£ 

c fcrtJfc <. f * * s%m®-fz>* 
os 2 icjtf^-tMa^iaa^n **«T-r 
* £ os 2 ttStft ^©a&Jasr ° ^ 7 a 5 tc 

»w*c Jin^toa^rc j: 4 jt^T^-^^sfrcsgu-c 
^ a *c is «j«ia-c4» a o 

210. 211tt4A^^fT«ia^^S7'n/7A 

212, 213 £ 3 y y - *ffl&*t&m7* ?y a 214. 
215 ±ft^iz ? A ^yy-MHi^fl 

5:^3(3. * -f ■^sii&^&st' n ? 7 a 212 

4 E3 O J: f> VC f$& L "C * < o 

^ti^^frCCV^Si^tio os 210* 

saa** 0* m+ moos , os 211 ±m&*&& 
y y -/^gjjia^jsr o^7A2i4 Kj»i*t*ijaia 

Itfi^ft&t, OS 210 K 3 y J - A'fija^ 

A'-is^-jn. s^j?ij3 - h\ co^i^ritR ( ¥ ) 

Y * ( $ ) ^ x -y ^ -5 #1* o ^glj 3 - Ktf R 

- ka» K^oifrtt os 211 ^c^u fijaiasEm 
^4«n4. os 211 -e*±3 y y -^saa*»ffi»i 
twa-r & ^ y y - ^fijaiaa ^ - *■ y215 
frc tE£ ^ x =» y y - A-m^ l. gfla-tostfUT-f & 
tsijastr©^®^^ 1 1 ti^os 210 jcwa 
aaHT^aiaisn* os 210 ^ggaito^saic 

cot ^ 3 y y - ^@®£45-o s l. 



-284- 



«5iaoJ:5»ciBffi*&-fyK^5i, 52Kfrm 

Lfc^**. OS 210 frbtt ' * A A A ¥ • % 
OS 211 • $ B B B $ " O X 5 frC, 

* >r ^^momt it. * 202 io 

©>ftf|f#ftgf£t>, OS 210£#fc 1 8>Mm®ffiM1& 

fx? 20 2 tf&S53&frC J: £ 10 #»© k 
ii % o s 210 ©ffltew: -t \> * * ^ 203 <D&mtf 

Rift-tho * * ? 203 O^^^A^b 1 »«ia-f 

7A213* i #IB«n. tOfil^iDOS 211 O 
^ ^«tt* ? fl?«U* OS 210£ffctt&S*ISr3 
*U OS 2110^^^ 204 A^i&^n^o * 
204 1 OS210K3rSti^ 

4 ° a 212 lttl& 

^J;jjOS 210O^^f ffcfflL. WO 6 OS 

210TO^^^ 203 Ojaii'IRt* o U±© 



«ff30a63'311442 (3) 

©KJ&a* 10 Lfc^fC. * * ^ 202 & 

OS 210 © * 4 -v&mmf&K X D bM 

^-^ y m L-C^fr-t-^ J: 5 ^ctA iw: J: 

* o s M<Dm&**to,mom 

f6 9i©&;& 

&±© x 5 36 Wtt i o©fft#fflK:&#© 

0St^5*. -*©OS©«ttK«*©OS 
OS ©SJj&^&SfcBTflg t #«IBft* 



fc^&OS-^ 2 o©ttft©*ffiffll*a*-rfK;&ia. 
91 3 Sill « ^SSErc&tf A 3 y y -A'fl&-%n9 

7* n ^7 A©fSffifli© 7 n - ^ * - h 0. 1140 

tc*jH"i^^^^^^-"?"H y^-y^f-A©3y 
1 ».«&to3BI*ttiffl- 2, 3, 210, 211 -OS % 

4, 220 -«ia-<^ ^»*»- 5, 6-UaMT' 

o ^ 7 a, 7, 8. 202 —205 - * # * 201 -30 
i^I/D^? i., 212, 213 •» £ 4 
7*n ^7 A. 214, 215— a Vy - ^UaiaST' 
a ^ 7 A o 



H **** l £ 



m i 



ft 2 




2c4 



203 



2/0 



to 


7 |7 




7 

7 


7 

7 




OS 









214- 



"7 



-285- 



WIH0SG3-311442 (4) 



n 3 



ose/o 



mm 



OS?// 



fl t 



x 



m 4 



GIT") 



9 5 




-286- 



1 



1 



PTO 04-37 Japanese Kokai Patent Application 

No. Sho 63 [1988]-311442 



MULTI-OPERATING SYSTEM 
Keiichiro Kuwatsuru et al 



UNITED STATES PATENT AND TRADEMARK OFFICE 
WASHINGTON, D.C. OCTOBER 2003 

TRANSLATED BY THE RALPH MCELROY TRANSLATION COMPANY 



1 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. SHO 63 [1988]-311442 

Int. CI 4 : G 06 F 9/46 

Sequence No. for Office Use: 7056-5B 

Filing No.: Sho 62 [1987J-147571 

Filing Date: June 12, 1987 

Publication Date: December 20, 1988 

No. of Inventions: 1 (Total of 4 pages) 

Examination Request: Not filed 

MULTI-OPERATING SYSTEM 
[Maruchi operetingu sisutemu] 



Inventor: Keiichiro Kuwatsuru 

Applicant: Matsushita Electric Ind. Co. Ltd. 

[There are no amendments to this patent.] 



Claim 

A multi-operating system comprising multiple operating systems, wherein in the 
interruption handling program of one operating system, a means to use the interruption handling 
program of another operating system is provided. 

Detailed explanation of the invention 
Industrial application field 

The present invention relates to a so-called multi-operating system wherein multiple 
operating systems (hereafter called OS) coexist. 
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Prior art 

Recently, as computers have achieved high performance, multi-task operating systems 
wherein multiple tasks are performed by switching among multiple programs have become used 
in practice. As multiple tasks can be concurrently performed in said multi-task operating 
systems, the speed can be expected to be higher compared with a single task operating system. 
However, switching time among multiple tasks is not always fast; thus the systems are not good 
enough to promptly process changing of internal and external states. Thus, multi-operating 
systems wherein multiple OSs coexist are considered. 

Problems to be solved by the invention 

However, when multiple OSs coexist, it is not possible for only one of them to perform 
interruption handling such as timing, console input output control or the like. That is, there is a 
problem that processing by timer interruption specific to each OS or processing by interruption 
from the console could not be handled. The present invention eliminates the aforementioned 
drawbacks of the prior art. The object is to provide a multi-operating system in a simple 
constitution, which can utilize the original timer control of each OS and console input output 
control, and can realize high functionality and high speed. 

Means to solve the problems 

To realize the aforementioned objective, the present invention comprises multiple OSs; 
and in the interruption handling program of one OS, the interruption handling program of 
another OS is called and incorporated. 

Operation 

In the aforementioned constitution, each of the multiple OSs independently executes its 
own tasks; and when an interruption handling program of another OS is desired to be executed in 
one OS, the interruption handling program is called and incorporated, and thereby interruption 
handling is performed. Besides, the OS from which the interruption handling program was called 
out does not interrupt its tasks during the time but continues working. 

A pplication examples 

Next, application examples of the present invention will be explained in detail in 
conduction with drawings. 

In Figure 1, (1) indicates an interruption handling calling part, which performs a series of 
routines wherein it is started by an interruption vector generator that starts an interruption 
handling routine by interruption; and after executing interruption handling program (6) of OS 



3 

(3) , returns to interruption handling program (5) of OS (2). (7) indicates the task of OS (2); while 
(8) indicates the task of OS (3). 

While OS (3) is executing the processing of task (8), if an interruption vector generator 

(4) instructs interruption to OS (2) of OS (2) processing in task (7), interruption handling calling 
part (1) will call interruption handling program (6) of OS (3) and apply interruption handling to 
OS (2); and task (7) will receive OS (2)'s original interruption service. During this time, OS (3), 
which is the owning side of interruption handling program (6), will receive notification of 
interruption handling but will not stop operation but continue task (8). When interruption 
handling program (6) has been completed in OS (2), OS (2) will again execute task (7) based on 
original interruption handling program (5). In this manner, according to the present invention, 
even for processes that proceed by interruption, coexistence of OSs without impairing the 
processing function of one another will be possible. 

Figure 2 is a schematic block diagram of an application example in the multi-operating 
system of the present invention. (210) and (211) indicate OSs with the functions of timer control 
and console input output control having respective timer interruption handling programs (212) 
and (213) and console interruption handling programs (214) and (215). OS (210) has initial 
processing program (201), and tasks (202), (203) ... while OS (211) has tasks (204), (205) ... 
Further, OS (210) is controlled as one of the tasks of OS (211). That is, if the initialization 
program (201) of OS (210) is started under OS (211), by the control of OS (211), tasks (202), 
(203) . . . will be processed within OS (211); therefore, these will be one task for OS (211). 

Further, (220) indicates an interruption vector generator. 

Under this configuration, OS (21 1) will be first booted up, starting initialization program 
(201) to boot up OS (210). At this time, initialization program (201) initializes interruption 
vector generator (220) as follows. That is, interruption vector generator (220) is initialized so that 
timer interruption handling program (212) belonging to OS (210) will be started by timer 
interruption, and so that console interruption handling program (214) belonging to OS (210) will 
similarly be started by console input output interruption. Meanwhile, console interruption 
handling program (214) is prepared as illustrated in Figure 3; and timer interruption handling 
program (212) is prepared as illustrated in Figure 4. 

With this configuration, for instance, let us explain a case as an example of console input 
output control wherein the Yen (¥) and the Dollar ($) are output by partitioning. Assume that OS 
(210) is the OS of the side that calls interruption, and OS (21 1) is the OS of the side where an 
interruption is called. As illustrated in Figure 3, when an interruption handling announcement is 
made in console interruption handling program (214), the console interruption is notified to OS 
(210), and the identification code, in this case, whether Yen (¥) or Dollar ($), will be checked. If 
the identification code is Yen, that will be console outputted; on the other hand, if the 
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identification code is Dollar, an interruption handling announcement will be made to OS (211). 
In OS (21 1), when the console interruption is notified, a console output will be made according 
to belonging console interruption handling routine (215); and when the interruption handling has 
been completed, the state before the interruption will be returned to and the completion of the 
interruption handling to OS (210) will be notified; thus, OS (210) will also return to the state 
before the interruption. 

At this time, if it is preferable to divide the console screen according to each OS, and to 
divide the screen into windows (51) and (52) as illustrated in Figure 5, character strings with the 
identification element (¥ or $) within the task may be outputted to the console such as "¥AAA¥" 
from OS (210), and "$BBB$" from OS (211). 

Next, as an example of timer control, a case will be explained according to Figure 4 
wherein task (202) has a waiting time of 10 seconds; and all of OS (210) is periodically started 
with an interval of one second. 

When the processing starts and task (202) enters the waiting for 10 seconds, the 
processing of task (203) will start by functioning of OS (210). When one second has passed since 
the starting of task (203), timer interruption handling program (213) belonging to OS (21 1) will 
be called; and by means of its functioning, the timer function of OS (211) will work; and all of 
OS (210) will have processing interrupted; and task (204) of OS (211) will be started. After 1 
second has passed since starting of task (204), timer interruption handling program (212) 
belonging to OS (210) will be returned to; the timer function of OS (210) will work by means of 
its functioning; and the processing of task (203) under OS (210) will resume. The 
aforementioned alternate starting processing will be repeated thereafter; and when 10 seconds 
have passed since the initial starting time, task (202) will be released from standby by means of 
the timer control function of OS (210) and be restarted. 

As described above, according to the aforementioned application example, by calling and 
executing an interruption handling routine of another OS in an interruption handling routine held 
by one OS, competition in the interruption handling between OSs for the same interruption can 
be avoided. As a result, multiple OSs can operate in parallel, and multi-functionality can be 
easily realized even on a small computer. 

Effect of the invention 

As mentioned above, according to the present invention, multiple OSs are allowed to 
coexist in one computer; and one OS is allowed to have the function of using the interruption 
handling program of the other OS; thereby while utilizing the original function of each OS, 
interruption handling of the other OS can be executed; and multi-functionality and high speed 
can be expected. 
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Brief description of the figures 

Figure 1 is a block diagram illustrating the whole configuration of the multi-operating 
system according to the present invention; Figure 2 is a conceptual diagram illustrating an 
application example wherein two OSs coexist in the multi-operating system according to the 
present invention; Figure 3 is a flow chart of an application example of the console interruption 
handling program in the present invention; Figure 4 is a flow chart of an application example of 
the timer interruption handling program in the present invention; and Figure 5 is a front view 
illustrating an example of console display of the multi-operating system in the present invention. 
1 Interruption handling calling part 

2,3,210,211 OS 

4, 220 Interruption vector generator 

5, 6 Interruption handling program 
7, 8, 202 -205 Task 

201 Initial processing program 

212, 213 Timer interruption handling program 

214, 215 Console interruption handling program 
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